We present preliminary results from the study of dynamical net-charge fluctuations measured in Au+Au collisions at √ s NN = 39 GeV to 7.7 GeV and compare with the published results at higher collision energies. We also present the centrality dependence of the dynamical net-charge fluctuations.
Introduction
The STAR experiment at the Relativistic Heavy Ion Collider (RHIC) provides the ability to investigate the behaviour of strongly interacting matter at high density and to study the Quark Gluon Plasma (QGP). In the year 2010 (Run 10), RHIC started its Beam Energy Scan (BES) program and collided Au+Au ions from √ s NN = 39 GeV down to 7.7 GeV covering 112 < µ B < 410 MeV. This allows one to access and probe broad regions of the QCD phase diagram. Event-byevent net-charge fluctuations have been proposed as an indicator of the QGP formation in heavy ion collisions. The fluctuation in net-charge depends on the squares of the charges present in the system, which depends on the state from which it originates. The system passing through a QGP phase which has quarks as charge carriers should result in a significantly different net-charge fluctuation as compared to Hadron Gas (HG). The variance of the event-by-event difference of the numbers of positive and negative particles scaled by the total charged particle multiplicity, a quantity called D, should be approximately four times smaller in a QGP medium than in a gas of hadrons. The charge fluctuation is measured in terms of D defined as : The value of D is 4 for an uncorrelated pion gas and is reduced by about 30% in the presence of resonances. For a thermal system of free quarks and gluons, the value is significantly lower and has been calculated to be ≈ 1. [1, 2] The event-by-event net-charge fluctuations have also been estimated by calculating the quantity ν +−,dyn defined as: [3, 4, 5, 6] :
which is a measure of the relative correlation of ++, − − and +− pairs. The ν +−,dyn has been found to be robust against experimental inefficiencies [7] . The value of D is related to ν +−,dyn as :
Analysis Details and Results
The measurements of net-charge fluctuations as a function of centrality in Au+Au collisions at √ s NN = 7.7, 11.5, 19.6, 27 and 39 GeV data collected in years 2010 and 2011 by the STAR experiment are reported. For this analysis, we use charged particle tracks from the Time Projection Chamber (TPC) for -0.5 < η < 0.5 with transverse momenta in the range 0.2 < p T < 5.0 GeV/c. For the centrality selection, the uncorrected multiplicity of charged particles within 0.5 < |η| < 1.0 is used in order to avoid the autocorrelation between the centrality definition and the ν +−,dyn observable. the finite size of the colliding system. The contribution of the global charge conservation effect is estimated to be -4/ N total , [4] where N total is the average number of charged particles produced over the full phase space. The corrected value of ν +−,dyn is calculated as
Here the N ch is the efficiency corrected average charged particle multiplicity for Au+Au collisions. Both N ch and N total have been estimated from the PHOBOS experiment data [9] . Figure 3 shows N ch ν corr +−,dyn along left y-axis and D along right y-axis as a function of the colliding energy for 0-5% central collisions within |η| < 0.5. The uncertainties shown are statistical only. The theoretical predictions for Pion Gas, Hadron Resonance Gas and QGP have also been displayed in the figure. It can be observed that the net-charge fluctuations corrected for the global charge conservation when scaled with N ch decrease with increases in the beam energy. The D measure linearly decreases with increasing energy. The net-charge fluctuations observables approach the expectation for a Pion Gas as the beam energy decreases.
In summary, we report recent results of the net-charge fluctuations for Au+Au collisions at 7.7, 11.5, 19.6, 27 and 39 GeV. There is a monotonic reduction in the magnitude of dynamical net-charge fluctuations with increasing number of participants. Dynamical net-charge fluctuations are observed to follow approximate N part scaling. Top 5% central collisions results show that N ch ν corr +−,dyn generally decreases with increasing colliding energy.
